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WEBBING INSERTION MEMBER 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is a divisional application of U.S. Patent Application 
Serial No. 10/120,415 filed on April 12, 2002. 

BACKGROUND 

[0002] The present invention relates to a webbing insertion member, such as used with 
a shoulder webbing of a seat belt system. 

[0003] As well known in the art, seat belt systems are installed in high-speed vehicles, 
such as automobiles and aircraft, for protecting occupants by means of webbing 
thereof. For example, as for a seat belt system for a front seat of an automobile, 
the webbing is suspended by a webbing insertion member disposed on a B-pillar 
of the automobile. 

[0004] Fig. 7 is a general view showing an example of a seat belt system for an 

occupant in a vehicle front seat and Fig. 8(a) is a rear view (seen from a pillar 
side) showing a structural example of a conventional insertion member used for 
the seat belt system. 

[0005] The seat belt system has a webbing 10 of which one end is connected to a 

retractor 12 in such a manner as to allow the winding and withdrawing of the 
webbing 10 and the other end is fixed to a vehicle body by an anchor 14. A 
portion of the webbing 10 therebetween is passed through an insertion member 
16 and a tongue 18, respectively. The retractor 12 is provided with a return 
spring (not shown) which pulls the webbing 10 in the winding direction. Due to 
the spring, force in the winding direction is always applied to the webbing 10. 

[0006] The insertion member 16 is provided with a bolt hole 22, formed in an upper 
portion thereof (Fig. 8(a)), for the installation to a B-pillar 20 and a 
webbing-through opening 24 formed in a lower portion thereof, the 
webbing-through opening 24 having a slit-like shape extending long in the 
width direction of the insertion member 16. Existing below the 
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webbing-through opening 24 is a bearing portion 26 extending in the width 
direction of the pillar. 

[0007] The webbing 10 withdrawn from the retractor 12 is passed through the 

webbing-through opening 24 and is suspended on the bearing portion 26 so that 
the webbing 10 is slidable along the outer surface of the bearing portion 26 in 
the winding and withdrawing direction. 

[0008] The member 16 is positioned such that the width direction thereof extend along 
the longitudinal direction of the vehicle and is installed to the B-pillar 20 by the 
bolt 28 through the bolt hole 22 such that the member 16 can rock about the bolt 
28 and pivot to the left or right (in the longitudinal direction of the vehicle). 
Though the insertion member 1 6 is fixed to the B-pillar 20 directly by the bolt 
28 in this conventional example, the insertion member 16 is often installed to a 
height adjuster, vertically disposed on the B-pillar 20, with a bolt or the like. 

[0009] In the seat belt system for an automobile having the aforementioned structure, 
when it is desired to wear the seat belt an occupant pulls the webbing 10 from 
the retractor 12 and puts the webbing 10 across the front of the occupant's body. 
The portion of the webbing 10 between the insertion member 16 and the tongue 
18 is called as a shoulder belt portion 11. Then, a tongue plate 19 of the tongue 
18 on the webbing 10 is latched with a buckle 30, thereby securing the webbing 
10 around the occupant. For releasing the wearing of the webbing 10, the tongue 
18 is released from the buckle 30 by pressing a release button 31 of the buckle 
30. Then, the webbing 10 is wound by the winding force of the retractor 12. The 
webbing 10 slides along the outer surface of the bearing portion 26 in both cases 
of withdrawing the webbing 1 0 and of winding the webbing 1 0 into the retractor 
12. 

[0010] The retractor 12 may have a pretensioner mechanism and an EA (energy 

absorbing) mechanism incorporated therein. The pretensioner mechanism is 
provided for winding up a predetermined length of the webbing 10 in an 
emergency situation such as a vehicle collision, in order to securely restrain the 
occupant to a vehicle seat. The EA mechanism is provided for allowing the 
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webbing to be gradually withdrawn from the retractor when a predetermined 
load is applied to the webbing 10 by the occupant after the webbing 1 0 is wound 
by the operation of the pretensioner mechanism, in order to absorb the impact 
exerted on the occupant. 

[001 1] The shoulder belt portion 1 1 is positioned on the vehicle front side (the right in 
Fig. 8(a)) from the insertion member 16 when the seat belt is worn as shown by 
two-dotted lines in Fig. 8(a). 

[0012] In this state, as the pretensioner mechanism or the EA mechanism is actuated so 
that the webbing 10 is rapidly and strongly wound into the retractor 12 or 
suddenly withdrawn from the retractor 12, the webbing 10 may shift to the 
vehicle front side or the vehicle rear side along the bearing portion 26 so that the 
webbing 10 is inclined within the webbing-through opening 24 as shown in Fig. 
8(b). It should be noted that this situation also depends on the size and the 
attitude of the occupant, the position and the reclining angle of the vehicle seat, 
and the layout of the vehicle cabin. 

[0013] The webbing 10 may be inclined within the opening 24 not only with the 

winding or withdrawing of the webbing due to the actuation of the pretensioner 
mechanism or the EA mechanism, but also with the normal winding or 
withdrawing of the webbing 10 due to the position of the B-pillar 20, the 
installation angle of the insertion member 16, the position of the vehicle seat, 
the layout of the vehicle cabin, and/or the attitude or the size of the occupant, for 
example, even when the retractor 12 does not include the pretensioner 
mechanism or the EA mechanism. 

[0014] When the webbing 10 is significantly inclined, the webbing 10 is gathered and 
locally stressed by large tension as shown in Fig. 8(b). To withstand this, the 
webbing 10 is required to have large tensile strength, thus increasing the cost. 

SUMMARY OF THE INVENTION 

[0015] One object of the present invention to provide a webbing insertion member in 
which during operation of a pretensioner mechanism or the like the webbing is 
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hardly inclined within an opening in the guide. 

[0016] According to the present invention, a webbing insertion member is provided. 

The insertion member includes an opening through which the webbing passes; 
and a webbing guide for guiding at least one of the sides of the webbing in order 
to prevent the webbing from shifting along the longitudinal direction of the 
opening in the insertion member. The webbing guide is disposed in or near the 
opening in the insertion member. 

[0017] According to the present invention, since the webbing is guided by the webbing 
guide even when the webbing is rapidly retracted into the retractor by the 
actuation of the pretensioner mechanism or withdrawn because of the function 
of the EA mechanism, the webbing is prevented from inclining to one side 
within the webbing-through opening. The webbing guide may be disposed to 
guide only one side of the webbing or may be disposed to guide the both sides of 
the webbing. 

[0018] The webbing guide may be disposed near or in the opening in the insertion 

member. When the guide is positioned in the opening, the opening may have a 
size in the longitudinal direction which is greater than the size of the webbing. 

[0019] According to the present invention, the opening may include concave surfaces 
spaced apart at a distance slightly greater than the width of the webbing, for 
example, 1 .01 to 1 . 1 times as large as the width of the webbing. The concavities 
are positioned the webbing-through opening or in a surface of the 
webbing-through opening, and said webbing guide maybe composed of steps 
on both sides of the concavity. 

[0020] In the webbing insertion member of the present invention having the 

aforementioned structure, the webbing is guided by the steps as the both sides of 
the concavity, thereby preventing the webbing from inclining to one side within 
the webbing-through opening. 

[0021] Also according to the present invention, the webbing-through opening has a 

length in the longitudinal direction which is slightly greater than the width of the 
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webbing, for example, 1.01 to 1.1 times as large as the width of the webbing, 
and said webbing guide is composed of the both corners of the webbing-through 
opening in the longitudinal direction. In this case, it can eliminate the necessity 
of forming a convexity (convexities) or a concavity (concavities) as the webbing 
guide. 

[0022] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary and explanatory only, and are not 
restrictive of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] These and other features, aspects and advantages of the present invention will 
become apparent from the following description, appended claims, and the 
accompanying exemplary embodiments shown in the drawings, which are 
briefly described below. 

[0024] Fig. 1(a) is a rear view (seen from a B-pillar side) of an insertion member, of a 
seat belt system for a vehicle front seat, as a webbing insertion member 
according to an embodiment of the present invention. 

[0025] Fig. 1(b) is a sectional view taken along a line B-B of Fig. 1(a) and 1(c). 

[0026] Fig. 1(c) is a sectional view taken along a line C-C of Fig. 1(a). 

[0027] Fig. 2(a) is a rear view of an insertion member, of a seat belt system for a vehicle 
front seat, as a webbing insertion member according to another embodiment of 
the present invention. 

[0028] Fig. 2(b) is a sectional view taken along a line B-B of Fig. 2(a) and 2(c). 

[0029] Fig. 2(c) is a sectional view taken along a line C-C of Fig. 2(a). 

[0030] Fig. 3(a) is a rear view of an insertion member, of a seat belt system for a vehicle 
front seat, as a webbing insertion member according to still another embodiment 
of the present invention. 

[0031] Fig. 3(b) is a sectional view taken along a line B-B of Fig. 3(a) and Fig. 3(c). 
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[0032] Fig. 3(c) is a sectional view taken along a line C-C of Fig. 3(a). 

[0033] Fig. 4(a) is a rear view of an insertion member, of a seat belt system for a vehicle 
front seat, as a webbing insertion member according to another embodiment of 
the present invention. 

[0034] Fig. 4(b) is a sectional view taken along a line B-B of Fig. 4(a) and Fig. 4(c). 

[0035] Fig. 4(c) is a sectional view taken along a line C-C of Fig. 4(a). 

[0036] Fig. 5 is a perspective view showing main parts of a seat belt system for a 
vehicle rear seat which is provided with a webbing insertion member as a 
webbing-through opening according to an embodiment of the present invention. 

[0037] Fig. 6 is a perspective view showing main parts of a seat belt system which is 
provided with a webbing insertion member according to an embodiment of the 
present invention. 

[0038] Fig. 7 is an entire view showing a structural example of a seat belt system for a 
vehicle front seat. 

[0039] Figs. 8(a), 8(b) are illustrations showing a structural example of a conventional 
insertion member used for the seat belt system shown in Fig. 7. 

DETAILED DESCRIPTION 

[0040] Hereinafter, embodiments of the present invention will be described with 

reference to the attached drawings. Figs. 1(a) - 1(c) disclose an embodiment of 
the present invention. It should be noted that the insertion member of this 
embodiment is used in a seat belt system for an occupant in a vehicle front seat, 
similarly to the seat belt system shown in Fig. 7. In the following description, 
the same reference numerals used in Fig. 7 designate similar elements of Figs. 
1-6. 

[0041] Similarly to the above described system, the seat belt system according to the 
present invention includes a webbing 1 0 having one end connected to a retractor 
1 2 in such a manner as to allow the winding and withdrawing of the webbing 1 0. 
The other end of the webbing may be fixed to a vehicle body by an anchor 14. A 
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portion of the webbing 10 therebetween passes through an insertion member 40 
and a tongue 18, respectively. In Figs. 1(a) - 1(c), the illustrations of the retractor 
12, the tongue 18, a bolt 28, and a B-pillar 20, which will be described later, are 
omitted. 

[0042] The retractor 12 may be provided with a return spring which pulls the webbing 
10 in the winding direction. As a result, force in the winding direction is always 
applied to the webbing 10. In addition, the retractor 12 may include a 
pretensioner mechanism for winding up a predetermined length of the webbing 
10 in an emergency situation such as a vehicle collision, in order to securely 
restrain the occupant to the vehicle seat. The retractor 12 may also include an 
EA mechanism for allowing the webbing 10 to be gradually withdrawn from the 
retractor 12 when a predetermined load is applied to the webbing 10 by the 
occupant after the webbing 10 is wound by the operation of the pretensioner 
mechanism, in order to absorb a portion of the impact exerted on the occupant. 

[0043] According to the embodiment of the present invention the insertion member 40 
is provided with a bolt hole 42, formed in an upper portion thereof, for the 
installation to the B-pillar 20. The insertion member also includes a 
webbing-through opening 44 formed in a lower portion thereof. The 
webbing-through opening 44 has a slit-like shape extending in the width 
direction of the insertion member 40. A bearing portion 46 is located below the 
webbing-through opening 44. The webbing 10 is suspended on the bearing 
portion 46 as it is withdrawn from the retractor 12. The bearing portion 46 
extends in the width direction of the insertion member 40. 

[0044] In order to prevent the shifting of the webbing 10 in the longitudinal direction of 
the webbing-through opening 44, a pair of convexities 48, 48 are provided. The 
convexities 48 function as webbing guides and are formed to project from a 
surface of the bearing portion 46 on a rear side of the insertion member 40 (the 
side confronting facing B-pillar 20 when installed to the B-pillar 20). The 
convexities 48, 48 are spaced apart from each other in the longitudinal direction 
of the bearing portion 46 at a distance slightly greater than the width of the 
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webbing 1 0 (for example, a distance of 1 .0 1 to 1.1 times as large as the width of 
the webbing 10). The height of each convexity 48 is greater than the thickness of 
the webbing 10. As the webbing 10 is suspended on the bearing portion 46, the 
convexities 48, 48 guide the left and right sides of the webbing 10. 

[0045] The insertion member 40 is positioned such that the width direction thereof 
extend along the longitudinal direction of the vehicle and is installed to the 
B-pillar 20 by the bolt 28 through the bolt hole 42 such that the insertion 
member 40 can rock about the bolt 28 and pivot to the left and right (in the 
longitudinal direction of the vehicle). 

[0046] The webbing 10 withdrawn from the retractor 12 is passed through the 

webbing-through opening 44 from the rear side of the insertion member 40 and 
is suspended on the bearing portion 46 so that the webbing 10 is slidable along 
the outer surface of the bearing portion 46 in the winding and withdrawing 
direction. As the webbing slides across the bearing portion 46, on the rear side 
of the insertion member 40, the webbing 10 is passed between the 
aforementioned convexities 48, 48. Therefore, the convexities 48, 48 confront 
the left and right sides of the webbing 10, respectively. As a result, the the 
shifting of the webbing 10 in the lateral direction (the longitudinal direction of 
the bearing portion 46) is restricted. While the webbing 10 is wound and 
withdrawn, the webbing 10 slides along the outer surface of the bearing portion 
46 between the convexities 48, 48. 

[0047] In the seat belt system provided with the insertion member 40 having the 

aforementioned structure, even when the pretensioner mechanism is actuated in 
the event of emergency such as a vehicle collision so that the webbing 10 is 
rapidly and strongly retracted into the retractor 12, the lateral shifting of the 
webbing 10 is restricted because the convexities 48 confront with the sides of 
the webbing 10, thereby preventing the webbing 10 from inclining to one side 
within the webbing- through opening 44. 

[0048] Though a pair of convexities 48 are provided as guides projecting convex ly 

from the outer surface of the bearing portion 46 on the rear side of the insertion 
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member 40. The convexities 48 include steps abuting the webbing 10. 
However , the configuration of the guides is not limited thereto. Alternatively, 
the guides may be composed of steps formed on the both sides in the 
longitudinal direction of the bearing portion 46 by recessing the bearing portion 
46. Further, the guides may be formed not only on the rear surface but also on 
the front surface of the insertion member 40 and on the surface of the 
webbing- through opening 40 and plural pairs of guides may be provided. The 
guide may be formed in a flange shape extending around the entire or a portion 
of the periphery of the bearing portion 46. The guide may be provided only on 
one side in the longitudinal direction of the bearing portion 46 (the side toward 
which the webbing 10 should shift when retracted by the retractor 12 or 
withdrawn from the retractor 12 because of the actuation of the pretensioner 
mechanism or the EA mechanism). Figs. 2(a)-2(c) and Figs. 3(a)-3(c) show 
further examples of alternatives of the present invention. 

[0049] In another embodiment of the present invention, shown in Figs. 2(a)-2(c), an 

insertion member 40A includes a pair of claw convexities 50 formed on an outer 
surface of the bearing portion 46 to extend along the rear surface of the insertion 
member 40 A. The convexities 50 are disposed to guide the left and right sides 
of the webbing 10 suspended on the bearing portion 46. Each convexity 50 
includes an inner concave surface concavity 50 formed under a claw 50a which 
overhangs a side edge of the webbing 10. 

[0050] In a seat belt system provided with the insertion member 40 A, even when the 
webbing 10 is retracted into the retractor 12 because of the actuation of the 
pretensioner mechanism, the webbing 10 is prevented from shifting within the 
webbing-through opening 44. During the normal winding and withdrawing 
motion of the webbing 10, the claws 50a hold the webbing 10, thereby 
preventing the webbing 10 from fluttering against the outer surface of the 
bearing portion 46. 

[0051] In yet another alternative embodiment of the present invention, shown in Figs. 
3(a)-3(c), an insertion member 40B is structured to have such a concavity only 



002.1115557.1 



Attorney Docket No. 086142/0608 

on the vehicle forward side (the right side in Fig. 3(a)) in the longitudinal 
direction of the bearing portion 46. Also according to this structure, the webbing 
10 is prevented from inclining within the webbing-through opening 44. 

[0052] For the embodiments shown in Figs. 2(a) - 3(c), the components of the insertion 
members 40A, 40B are the same as those of the aforementioned insertion 
member 40 so that the same elements are designated by the same reference 
numerals as used in Figs. 1(a)- 1(c). 

[0053] Another embodiment of the present invention is shown in Figs. 4(a) - 4(c). It 
should be noted that the insertion member 40C of this embodiment is used in a 
seat belt system for an occupant in a vehicle front seat, similarly to the deflective 
fittings 40, 40 A, 40B. In the following description, the same elements as those 
in Fig. 7 are designated by the same reference numerals as used in Fig. 7 and the 
description about these elements will be omitted. 

[0054] As shown in Fig. 4(a), the insertion member 40C is provided with a bolt hole 
42C, formed in an upper portion thereof, for the installation to the B-pillar 20 
and a webbing-through opening 44C formed in a lower portion thereof, the 
webbing-through opening 44C having a slit-like shape extending long in the 
width direction of the insertion member 40C. Existing below the 
webbing-through opening 44C is a bearing portion 46C on which the webbing 
withdrawn from the retractor 12 is suspended. The bearing portion 46C extends 
in the width direction of the insertion member 40C. 

[0055] The length of the webbing-through opening 44C in the longitudinal direction is 
substantially equal to or slightly greater than the width of the webbing 10, for 
example, 1.01 to 1.1 times as large as the width of the webbing 10. Therefore, as 
the webbing 10 is passed through the webbing- through opening 44C, the 
corners of the webbing-through opening 44C on the both sides in the 
longitudinal direction confront with the left and right sides of the webbing 10. 
As a result, the webbing 10 hardly shifts in the lateral direction within the 
opening 44. 
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[0056] In the seat belt system with the insertion member 40C having the 

aforementioned structure, even when the webbing is retracted by the retractor 12 
because of the actuation of the pretensioner mechanism, the webbing 10 hardly 
shifts in the lateral direction within the webbing-through opening 44C, thereby 
securely preventing the inclination of the webbing 10. 

[0057] Though the webbing insertion member is installed to the B-pillar in the 
aforementioned embodiments, it may be installed to a C or D-pillar. 

[0058] Furthermore, the present invention may be applied to various webbing insertion 
members other than a webbing insertion member of a type of being installed to a 
pillar. For example, Fig. 5 discloses an embodiment of the invention where the 
insertion member is used in a seat belt system for a rear seat passenger in an 
automobile. As shown in Fig. 5, the scope of the present invention includes 
webbing insertion members wherein the webbing does not deflect or change 
direction as it passes through the opening in the member. 

[0059] In the seat belt system for a rear seat passenger, a retractor 64 is disposed below 
a rear shelf 62 and behind the vehicle rear seat 60. The webbing 66 is withdrawn 
forwardly from the retractor 64 through the webbing-through opening 68 
formed in the rear shelf 62. A pair of wall-like convexities 70 are formed on the 
both sides of the webbing-through opening 68 to extend in the withdrawing 
direction of the webbing 66 so as to confront with the left and right sides of the 
webbing 66, respectively. 

[0060] Similarly to the aforementioned retractor 12 shown in Fig. 7, the retractor 64 

may be provided with a return spring which pulls the webbing 66 in the winding 
direction. As a result, force in the winding direction is always applied to the 
webbing 66. The retractor 64 also has a pretensioner mechanism for winding up 
a predetermined length of the webbing 66 in the event of an emergency such as a 
vehicle collision, in order to securely restrain the occupant to a vehicle seat, and 
an EA mechanism for allowing the webbing to be gradually withdrawn from the 
retractor when a predetermined load is applied to the webbing 66 by the 
occupant after the webbing 66 is wound by the operation of the pretensioner 
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mechanism, in order to absorb the impact exerted on the occupant. 

[0061] In the seat belt system for a rear seat passenger having the aforementioned 

structure, the wall-like convexities 70 extending in the extending direction of 
the webbing 66 are provided along the left and right side edges of the webbing 
66. As a result, the webbing 66 hardly shifts within the opening 68 even when 
the webbing 66 is retracted by the retractor 64 because of the actuation of the 
pretensioner mechanism in the event of emergency such as a vehicle collision. 

[0062] Fig. 6 discloses another embodiment of the present invention. As shown in Fig. 
6, an insertion member is provided in a seat belt system of which a retractor is 
mounted in a seat back. As shown in Fig. 6, a retractor 82 is mounted in a seat 
back 80 of a vehicle seat. The webbing 84 is withdrawn forwardly from the 
retractor 82 through a webbing-through opening 86 formed in a side top of the 

seat back 80. A pair of wall-like convexities 88 are formed on the both sides of 

■i 

the webbing-through opening 86 to extend in the withdrawing direction of the 
webbing 84 so as to confront with the left and right sides of the webbing 84, 
respectively. 

[0063] The retractor 82 may be provided with a return spring which always apply force 
in the winding direction to the webbing 84, a pretensioner mechanism for 
securely restraining the occupant to the vehicle seat in the event of an 
emergency such as a vehicle collision, and an EA mechanism for absorbing the 
impact exerted on the occupant after the operation of the pretensioner 
mechanism. 

[0064] In the seat belt system having the aforementioned structure, the wall-like 
convexities 88 extending in the extending direction of the webbing 84 are 
provided along the left and right side edges of the webbing 84. As a result, the 
webbing 84 hardly shifts within the webbing-through opening 86 even when the 
webbing 84 is retracted by the retractor 64 because of the actuation of the 
pretensioner mechanism in the event of emergency such as a vehicle collision. 

[0065] Though the wall-like concavities confronting with the left and right sides of the 
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webbing are disposed on the left and right sides of the webbing-through opening 
in the seat belt system shown in Figs. 5, 6, the concavities may take another 
form. For example, the concavities may take the form of projections just like the 
convexities 48 shown in Figs. l(a)-l(c), or the form of hooks having claws for 
holding the side edges of the webbing, just like the convexities 50 shown in Figs. 
2(a)-2(c). The concavity may be disposed only on a side to which the webbing 
easily shifts during the operation of the pretensioner mechanism just like a case 
shown in Figs. 3(a)-3(c). 

[0066] As described above, according to the webbing insertion member of the present 
invention, the webbing hardly shifts within the webbing-through opening 
during the operation of the pretensioner mechanism, thereby preventing the 
webbing from being gathered. Therefore, the required tensile strength of the 
webbing can be reduced. 

v [0067] The priority document, Japanese Patent Application No. 2001-1 14260 filed 
April 12, 2001, is incorporated by reference herein in its entirety. 

[0068] Given the disclosure of the present invention, one versed in the art would 

appreciate that there may be other embodiments and modifications within the 
scope and spirit of the invention. Accordingly, all modifications attainable by 
one versed in the art from the present disclosure within the scope and spirit of 
the present invention are to be included as further embodiments of the present 
invention. The scope of the present invention is to be defined as set forth in the 
following claims. 
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